Measurement of hippocampal levels of cellular second messengers following in situ freezing.
The in situ freezing technique has been widely used to fix labile metabolites and cellular second messengers in cerebral cortex. In this study, we isolated specific brain regions at 0 degree C from coronal sections of frozen heads following in situ brain freezing and measured regional concentrations of labile metabolites and cellular messengers. These levels in the cortex were compared with those in cortical punches obtained at freezing temperature (less than -40 degrees C) from the same in situ frozen brains and those of cortex dissected from decapitated animals. In both isoflurane- and pentobarbital-anesthetized animals, we observed that the levels of lactate, free fatty acids, inositol 1,4,5-trisphosphate, and diacylglycerol, as well as the proportion of protein kinase C associated with the membrane fraction, were similar in cortical punches taken at freezing temperature and those dissected at 0 degree C. However, with animals decapitated at room temperature, cortical and hippocampal levels of lactate, free fatty acids, and inositol 1,4,5-trisphosphate and the proportion of membrane protein kinase C were significantly higher than those of corresponding brain regions isolated at 0 degree C from in situ frozen brains (p < 0.05). These results indicate that dissection of cortex and hippocampus at 0 degree C following in situ freezing will eliminate decapitation-induced production of artifacts and changes in the levels of cellular second messengers such as inositol 1,4,5-trisphosphate, diacylglycerol, and protein kinase C. The present technique, used in conjunction with in situ freezing, will fix cellular second messengers and labile metabolites in several regions of brain and may facilitate accurate characterization of molecular and cellular mechanisms underlying CNS function.